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[57] ABSTRACT 

An aqueous composition for impregnating a nonwoven 
wipe having a pH of from 3.5 to 4.S and containing a 
preservative system comprising potassium sorbate, cit- 
ric acid, disodium EDTA and a cationic biocide se- 
lected from polyhexamethylene biguanide hydrochlo- 
ride and po]y[oxyethylene(dimethyliniinio)ethylene(- 
dimethyliminio)ethylene dichloride]; and a moistened 
wipe, impregnated with the aqueous composition, use- 
ful for cleaning or delivering active ingredients to ani- 
mate and inanimate surfaces. 

14 Oaims, No Drawings 
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Pat. Nos. 3,264,188, 4,615.937 and 4,678.704, discussed 

NONWOVEN WIPE IMPREGNATING hereinbelow. 

COMPOSITION U.S. Pat. No. 3,264,188 discloses a sanitary impreg- 
nated skin wiper for proctological use comprising a 
This is a continuation of application Ser. No. 212,848, i facial grade creped tissue having dispersed there- 
filed Jun. 29, 1988, now abandoned. through a mineral oil and an emulsifier such as trietha- 
n * ^<r/^n^iTi^Tr^ -T.«,r ii^Tm,T-v™^KT nolaminc oleate, which wiper may include a bacierio- 
BACKGROUND OF THE INVENTION ^^^^^^ ggeni, benzalkonium chloride being a preferred 

1. Field of the Invention • bacteriostatic agent. 

The invention relates to nonwoven wet wipes and 10 U.S. Pat. No. 4,615,937 discloses an antimicrobially 

more specifically to nonwoven wipes impregnated with active nonwoven web wherein the antimicrobial agent 

an aqueous non-alcoholic composition in which the substantive both to the fibers and the binder in the 

preservative system for the impregnated wipe com- web and preferably is an organo-silicon quaternary 

prises potassium sorbate, citric acid, disodium ethylene- ammonium salt. 

diaminetctraacctatc and a cationic agent selected from U.S. Pat. No. 4,678,704 discloses an impregnated 

polyhcxamcthylcnc biguanide hydrochloride and poly- ^^^"c material comprising a fabric substrate, which 

Ioxyethylene(dimcthyliminio)cthylcne(diracthylimini. '"^y nonwoven, to which has been bonded 

o)ethylene dichloride]. active cationic impregnant and an anionic indicator 

2. Information Disclosure Statement combination with a further cationic component. 
Various forms of nonwoven impregnated wipes are ^0 Nonionic surfactants, chelating agents and fragrances 

available and have been suggested for performing a "J^y ^^/^ included in the impregnated fabric. Exam- 

wide variety of tasks, such as for cleaning hard surfaces, P^" cationic matenals which are disclosed are 

cleansing the hands and other areas of the body and qiiatemary ammonium compounds bisguanides and 

delivering active ingrediems to various surfaces, both „ P^^V^f^^ ^''^T I ^""^^ polyhexamethylene bis- 

animate and inanimate. " guamde hydrochloride. 

In the case of nonwoven impregnated wipes adapted ^^/^'i^^- "^'^f'l^^'^^'^if "'J^' ""'^ of polyhexa- 

for cleaning hanl and skin surfaces, the impregnam ^^'^y^^^^' biguanide hydrochlondes as antimicrobial 

generally is aqueous based. Such wipes are marketed ^" combmat.on with certam amine oxides m 

feadv for use either in individual packet form or in buik ^^^.^ f ^"^l^^^^^^^^^^ ^"^"1^1^^' 
. • . % ui J- r 1.- I. • J- -J I • 30 methylene biguamde hydrochlorides are identified as 

form in suitable dispensers fron, which mdiVHlual wipes being commwcially av^lable from ICl Americas Inc. 
can be withdrawn as needed Whatever the form of ^^^^ tradename Cosmocil CQ. 

packaging, the wipes are stored for substantial periods ^ ^^g„„ commercially available personal deans- 
of time prior to use and therefore need to be protected j ^ ^^^j u^j, ingredients and their func- 
against microbial contammation and deterioration to 35 ^^^^^ ^ follows- ' 
which they are readily susceptible. One common 
method to achieve this is to incorporate a suitable chem- 
ical preservative system in the liquid composition em- 
ployed to impregnate the nonwoven wipe. 

Preservative systems which have been employed in a 40 
number of aqueous impregnating compositions for non- 
woven wipes have included ethyl alcohol which is well 
known for its antiseptic effect. One such preservative 
system which has provided excellent results comprises 
sorbic acid, citric acid and ethyl alcohol. However, the 45 
ethyl alcohol generally is employed in such preserva- 
tive systems at concentrations above five weight-per- ;^yethyiei«giycaidcriv.,iv<of».noimuith.,v.ve«g.cf75moi«of«^^^^ 

cent of the impregnating composition. 

Presently there is a trend to formulate impregnating 

compositions for nonwoven wipes which avoids the use 50 SUMMARY OF THE INVENTION 

of ethyl alcohol because manufacturers of wet/moist in order to enhance the antimicrobial effect of the 

wipes perceive that many consumers would prefer al- combination of sorbic acid and citric acid in a prcscrva- 

cohol-free wipes, panicularly those which are primarily tive system for moist nonwoven wipes, various types of 

intended for use in personal hygiene, especiaUy baby commercially available cationic biocidcs were investi- 
wash cloths for which there is a substantial market. 55 gated for inclusion in the preservative system because of 

However, a problem arises in eliminating ethyl alcohol their well known substantivity for nonwoven fabrics, 

from sorbic acid - citric acid - ethyl alcohol preservative Unfortunately, the inclusion of the cationic biocides 

systems for nonwoven wipes in that the combination resulted in an undesirable slippery feel being imparted 

containing only sorbic acid and citric acid does not to the impregnated nonwoven wipe, especially those 

always provide adequate protection against microbial wipes the fiber content of which contains a significant 

contamination and deterioration. portion of rayon or rayon-polyester blends. However, it 

U.S. Pat. No. 4,732.797 discloses a liquid preserving was surprisingly found that incorporation of either of 

composition for a fibrous wiper consisting essentially of two specific cationic biocidcs greatly minimized the 

a mixture of citric acid and sorbic acid as the preserva* slippery feel of the wet wipe, 
tive component; water and optionally ingredients se- 65 Thus in one aspect of the invention there is provided 

lected from skin moisturizers and fragrances. an aqueous composition for impregnating a nonwoven 

Wipers having incorporated therein a cationic antimi- wipe comprising from about 0.02 to about 0.25 weight- 

crobial agent have been described, for example, in U.S. percent of potassium sorbate, from about 0.05 to about 



KEY INGREDIENT 


FUNCTION 


Demineralized Water 


Mdsiurizes tender skin 


Propylene Glycol 




PEG-75 Uoolin* 


Softens skin 


Cocoamphodiacetate 


Cleans and soothes skin 


PoJysorbate 20 




Methyl parabcn 


Maintains product purity 


2-Bromo-2-mtropropane> 1 .3-dio] 


and freshness 


Propylparaben 




Fragrance 


Pleasant non-irriiating scent 
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0.20 weight-percent of citric acid, from about 0.02 to 
about 0.20 weight-percent of disodium ethylenedia- 
mineteuaacetate» from about 0.03 to about 0.24 weight- 
percent of a cationic biocide selected from the group 
consisting of (a) polyhexamethylene biguanide hydro- s 
chloride and (b) poIy[oxyethylene(dtmethyliminio)e- 
thy]ene(dimethyIiminio)ethylene didiloride]; and llie 

r«nainder to 100 weight-percent water, wherein the pH ^^^^ „ ^^j^^ ^^^^ ^^^^ molecular 

of the composition is from about 3.5 to about 4.5 BOOCMOOO. The cationic biocides are em- 

In another aspect of the mvcntion th^e n provided a 10 j^^^^ ^ concemration of from about 0.03 to about 

moistened wipe compnsmg a flexible absorbent nonwo- q ^^^^^ ^ ^^^^.^^ ^ ^^^^ 

ven substrate impregnated with the aqueous composi- composition ^ 

tion defined hereinabove. pjj aqueous composition should be in the 

DETAILED DESCRIPTION OF THE range of from about 3.5 to about 4.5 and preferably from 

INVENTION INCLUDING THE PREFERRED at>out 4.0 to about 4.3. As disclosed hereinbefore, the 

EMBODIMENTS antimicrobial activity derived from the use of potassium 

^ . . ^ , . . . sorbate is due primarily to undissociated sorbic acid 

The aqueous composition of the mvention is em- ^j,;^^ ^^ f^^^^ j„ j„ „ 3 5 4 5 

ployed as an impregnant for flexible absorbent nonwo- citric acid is employed in the aqueous composition as a 

ven fabncs in the manufacture of moist wipes useful for 20 „ ^^^^^^ an amount that ensures that the pH of the 

cleamng and/or del.v^ng active agents to ammate or composition will fall in the range of from about 

inanimate surfaces. The aqueous composition is com- 3 5 ^^^^^ ^ 5 ^ „ j„ ^ ^^^^ 

pnsed of water having dissolved therein a preservative ^j,^^ ^.^^ employed at a concentration of from 

system specifically adapted to prevem microbial deten- ^^^^^ q ^^ ^^^^ q ^ ^^^^^ ^ ^, 

oration of the moist wipe, which is readily susceptible 25 composition 

to microbial deterioration in the absence of a suitable Depending on the particular use intended for a wipe 

preservative. The preservative system is comprised of impregnated with the aqueous composition of the in- 

potassium sorbate disodium ethylenediaminetetraace- ^^^^ ingredients may be included in the 

tate (disodium EDTA), a cationic biocide selected from oQueous comoositioii 

two specific agents described more fully hereinbelow 30 '^^^ ^ ^ j^,^^^^ cleansing the skin may 

andcitnc acid. .... include skin moisturizers/humectants such as propylene 

The potassium sorbate is employed in the aqueous , , ^ ^^^y,^, softeners/emoUients 

composition at a concentration of from about 0.02 to ^^^^ ^ ethoxylated lanolin, ethoxylated glucose, sili. 

about 0.25 percent by weight of the aqueous composi- ^ f botanical 

tion. The aniirnicrobial effect contributed by the sorbate 35 ^^^^ ^^^^ ^ ^.^^ ^ , 3^ 

IS due pnmanly to sorbic acid to which the sorbate is ^^,^01111,6 extract; and perfumes and fragrances. The 

converted in situ at the pH level employed in the aque- concentrations of such optional ingrediente will, based 

ous composition as discussed hereinbelow. ^„ ^^^^ f5„,, compositioJi, fall in the ranges 

The disodium ethylcnediaminetetraacetate enhances g j to 10 weight-percent for skin moUturizcrs and 

the effect of the preservative system. It is employed at a 40 humectants. 0.02 to 5 weight-percent for skin softeners 

concentration of from about 0.02 to about 0.20 percent emollients, 0.01 to 50 wdght-percent for botanical 

by weight of the composition. extracts and 0.01 to 2 weight-percent for perfumes and 

The cationic biocide is selected from polyhexameth- ftaerances °- 

ylene biguanide hydrochloride and poly[oxyethylene(. Surfactants and cleansers optionally may also be in- 

dimethy imimo)ethylene(dimethyh di- 45 ^j^^^^ ^ ^^^^^ compositions of the invention, 

chloride]. Polyhexamethylene biguanide hydrochlonde surfactant may be an amphoteric, such as cocoam- 

is a known biocide with a wide spectrum o^ phodiacetate which is commercially available from 

bia) activity and is commercially available as a 20% ^^^^^ ^ ^^^.^^j^^ ^^^^ ^ ^ polyethylene 

w/w aqueous solution from ICl Americas Inc W ^ giycdether of glycerol cocoate, polyoxyethylene poly- 

mmgton Del. under the tradename COSMOCIL CQ. It 50 ,ene block polymers, or a polymer of dtmeth- 

can be represented by the general formula: yhiloxane with polyoxyethylene and/or polyoxypro- 

HCUNH2<CH2)3--fcH2)3-NH-C-NH-C-ra-(CH2)5-4-(CH2)3-NH— 

L NH.HCL NH 

pylene side chains, all commercially available. The 

60 surfactant will generally be employed at a concentra- 

in which n has an average value such that the molecular tion of 0.02 to 10 percent by weight based on the weight 

weight is 1000-1400. Poly[oxyethylene(dimethylimini- of the aqueous composition. 

o)ethylene(dimethyliminio)ethylene dichloride] is a The substrate employed in the moistened wipe of the 

known broad spectrum microbiocide and is commer- invention is a fibrous flexible absorbent nonwoven sheet 

cially available as a 60% aqueous concentrate from 65 material consisting essentially of cellulosic fibers or 

Buckman Laboratories, Inc., Memphis, Tenn. under the blends of cellulosic fibers such as rayon and cotton 

tradename WSCP. It has a repeat unit structure as fol- fibers or blends of such cellulosic fibers with one or 

lows: more synthetic fibers such as polypropylene, polyethyl- 
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ene, polyester and nylon fibers. Such blends may also 
include wood pulp fibers. Binders generally are em- 
ployed to bind together the fibers thus ensuring that the 
finished nonwoven sheet has adequate wet strength. 
Such binders arc, for example, acrylic polymers, ethyl- 
ene vinyl acetate polymers, vinyl acetate copolymers 
and siyrene butadiene polymers. Such nonwoven matc» 
rials and processes for their manufacture arc well 
known in the art. Processes for manufacturing such 
nonwoven sheet materials include carding, air laying, 
water entanglement, thermal bonding and wet laying. 

The moistened wipe of the invention can be prepared 
by applying the aqueous composition according to the 
invention to the flexible absorbent nonwoven substrate 
by a variety of well known methods such as by spray- 
ing, padding, printing and gravity application. Prefera- 
bly the loading of the aqueous composition is from 
about two times (200%) to about 5 times (500%) the 
weight of the nonwoven substrate, and more preferably 
about three and one-half times (350%) the weight of the 
nonwoven substrate. 

The aqueous composition of the invention can be 
prepared conveniently by the following procedure: 

All optional ingredients, except the plant extracU, to 
be included in the composition are combined and mixed 
until a clear mixture is obtained. The resulting mix is 
added with efficient stirring to approximately 95% of 
the formula amount of water and to this is added with 
stirring, individually and in the order listed, the plant 
extract, if any, the disodium ethylenediaminetetraace- 
tatc, the cationic biocidc and the potassium sorbate. 
Citric acid is then added to the stirred batch in an 
amount sufficient to adjust the pH to 3.5 to 4.5. The 
remainder of the formula amount of water is then added 35 
with stirring. 

Although the major amount of water employed in the 
composition is deionized water, it will be appreciated 
that minor amounts of water are or may be derived 
from certain commercially available ingredients which 4Q 
are in some cases supplied as aqueous solutions or con- 
centrates. 

The moistened, wipe of the invention may be used to 
clean, or deliver active ingredients such as sunscreens, 
insect repellants, etc., to animate and/or inanimate sur- 
faces. Thus they may be used to clean the hands or 
other skin areas of the body or as baby wipes during 
diaper change as well as for cleaning various hard sur- 
faces such as kitchen counter tops, toilet bowls, sinks, 
etc. 

The moistened wipes of the invention should be pack- 
aged in a manner which will maintain them in a moist 
condition. A variety of well known packaging methods 
are available. For example, they may be individually 
packaged in moisture impervious envelopes or pack- 
aged in bulk form in canisters provided with suitable 
dispensing openings. When packaged in bulk form they 
may be provided as separate sheets, e.g., in interleaved 
form, or in the form of interconnected sheets from 



Ingredient 



9f by Weight 



Propylene Glycol 0.500 
PEG-60 Lanolin soluiion)" 0.100 
Miranol (g) C2M Cone. NP-PG <38% active)* 0.100 
Perfume 0.475 
Aloe Vera Gd (1:10)' 0.010 
Cosmocil CQ (20^6 activey' 0.700 
Poiaasiam Sorbate 0.140 
Disodium EDTA Dihydraie 0. 1 00 

Citric Acid 0.100 

Deionized Water 97.775 

pH4.1 100.000 

«CTFA Adopted N«me: commercially available from Croda. Inc.. Ne»* York. Neu- 
York under ihe wadcnamc SOLAN- 507c (S0% active) 

*38% aqueous solution (containing a small amount of propylene glycol) cominer* 
cialty avtilable from Miranol lac. Dayton, New Jersey: active is cocoampliodiacf • 
uie tbai conformi generally to the formula: 
RCO— NHCHaCH2N— CHjCHjOCHjCOiNa 

CHjCOONa 

'Commercially available from Or. Madts Uboratories. Inc., South Hackensack. 
New Jersey as Veragel (g) Liquid 1:10 

'Polyheaainethylene biguanide hydrochloride: commercially a^-ailable from ICI 
Americas Inc. (Sec general formula of active dtsdosed hereinbefore) 
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The aqueous composition of Example 1 exhibited 
excellent preservative activity in a 4 week challenge test 
against Staphylococcus aureus, Pseudomonas product 
isolate, yeast product isolate and Aspergillus niger. 

Moistened wipes in accordance with the invention 
were prepared by impregnating a flexible absorbent 
nonwoven substrate with 350% of its weight of the 
aqueous composition of Example 1. A gravity applica- 
tion procedure was employed as follows: 

The aqueous composition of Example 1 (196 g) was 
placed in a cylindrical canister and a coreless roll of 
flexible absorbent nonwoven fabric (56 g) comprised of 
40 dry wipes (5.75" X 8.0") was placed in the canister 
with one end immersed in the liquid. The canister was 
capped, with a plastic cap and was then inverted and 
maintained in the inverted position for a minimum of 
three days to ensure complete absorbtion and uniform 
distribution of the aqueous composition into the core- 
less roll of fabric. The canister then was inverted to the 
upright position. 
The flexible absorbent nonwoven fabric employed in 
45 the foregoing procedure for making the moist wipes 
was a 70/30 blend of rayon and polyester fibers which 
was processed into uniform web form by a carding 
machine. The web then was saturated with an aqueous 
dilution of an acrylic binder (available commercially 
50 from Rohm and Haas Company, Inc., Philadelphia, Pa. 
under the tradename Rhoplex NW-1402), the amount of 
binder being such as to provide 20% w/w of the fin- 
ished nonwoven fabric. The treated web was then dried 
and heated to 500* F. to cure the binder. The finished 
SS nonwoven fabric, having a basis weight of 40 g/sq. yd., 
was then slit and cut into the desired dimension. 

The moistened wipes so obtained were quite accept- 
able with respect to slippery feel and were completely 



protected against contamination by xYtt mcAd% Aspergil- 
which individual sheets readily maybe separated. In the 60 lus niger and Eupenicillium leviium in a 6 months chal- 



latter case, reference is made to U.S. Pat. No. 4,017,002. 

The invention is further illustrated by the following 
examples without, however, being limited thereto. 

EXAMPLE 1 

An aqueous composition according to the invention 
was fomulated, using the general procedure described 
hereinabove, as follows: 



lenge test. 



EXAMPLE 2 



An aqueous composition according to the invention 
65 was prepared identical to the composition of Example 1 
except that poly[oxyethylene(dimethyliminio)e- 
thylene(dimethyliminio)ethylene dichloride] (commer- 
cially available under the tradename WSCP from Buck- 
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man Laboratories Inc. - see description hereinbefore) 100 weight-percent water, wherein the pH of the com- 
was employed on a weight for weight active basis in- position is from about 3.5 to about 4.S. 
stead of Cosmocil CQ. 2. The moistened wipe of claim 1. wherein the load- 
Moistened wipes were prepared employing the aque- aqueous composition on the substrate is from 
ous composition of Example 2 as impregnant using the 5 about 200 to about 500 percent by weight of the sub- 
identical substrate and gravity application procedure strate. 

described hereinbefore for the preparation of the moist- f moistened wipe of claim 1 wherein the cati- 

ened wipes impregnated with the composition of Exam- °"J^ polyhexamcthylene biguanide hydro- 

pic 1. These wipes also were quite acceptable with ^ ^ - ri-^u i.* 

resnect to sUnnerv feel 10 4. The moistened wipe of claim 3 wherem the weight- 

rcspcci 10 Slippery icci. percent of potassium sorbate is about 0.140, the weight- 

Seven aqueous compositions were prepared which ^^^^^^^ ^^^^^^ ^^.^ ^^^^^ weight-percent 
were identical to the aqueous compositton of Example 1 ^^^^^^ ^^j^ ^^^^ ^j,^ weight-per- 

with the exception that on a weight for weight active ^^^^ ^^^^^^^ ^^^^^^ ^y^^, 0.140, 

basis one of the followmg seven commercially available 15 5. xhe moistened wipe of claim 1 wherein the cati- 
biocides was employed instead of Cosmocil CQ: onic biocide is poly[oxyethylene(dimethyliminio)e- 

Composition A: N-alkyl(50% Ci4i 40% C12, 10% C16.) thylene(dimethyliminio)ethylene dichloride]. 

dimethyl benzyl ammonium chloride 6. The moistened wipe of claim 5 wherein the weight- 

Composition B: Cetyl pyridinium chloride percent of potassium sorbate is about 0.140, the weight- 

Composition C: Didecyl dimethyl ammonium chloride 20 percent of citric acid is about 0.100, the weight-percent 
Composition D: l-Hydroxycthyl-l-benzyl-2-alkyl(- of disodium EDTA is about 0.090 and the weight-per- 

coco)imidazolinium chloride cent of the cationic biocide is abput 0.140. 

Composition E: Diisobutylphenoxyethoxy ethyl di- 7. The moistened wipe of claim 1 wherein the pH is 

methyl benzyl ammonium chloride from about 4.0 to about 4.3. 

Composition F: PoIy(dimethyl butenyl ammonium 25 8. The moistened wipe of claim 1 which additionally 
chIoride>a, cD-bis-triethanolammonium chloride contains an ingredient selected from the group consist- 

Composition G: Quatemium.33 which conforms to » skin moisturizer, a skin softener and a surfactant 

the formula: mixtures of such ingredients. 

9. The moistened wipe of claim 8 wherein the cati- 
30 onic biocide is polyhexamethylene biguanide hydro- 
chloride. 

10. The moistened wipe of claim 9 wherein the 
CH3CH2OSO3- weight-percent of potassium sorbate is about 0.140, the 

weight-percent of citric acid is about 0.100, the weight- 
35 percent of disodium EDTA is about 0.090 and the 
weight-percent of the cationic biocide is about 0.140, 
where RCO— represents the lanolin acid radical. and which additionally contains about 0.500 weight- 
Moistened wipes were prepared employing Coroposi- percent of propylene glycol, about 0.050 weight-per- 
tion A to G above as impregnant using the identical cent of PEG-60 lanolin and about 0.038 weight-percent 
substrate and gravity procedure described hereinbefore ^ of cocoamphodiacctaie. 

for the preparation of the moistened wipes impregnated The moistened wipe of claim 10 wherein the load- 

with the composition of Example 1. In each case the aqueous composition on the substrate is about 

moistened wipes obtained had an unacceptable slippery weight of the substrate, 

feel which rendered them unsuitable for marketing. , The moistened wipe of claim 8 wherein the cati- 
What is claimed is- biocide is poly[oxyethylene(dimethyhminio)e- 

1. A moistened wipe for cleaning and delivering a thyleneWimethylimini^^^^^^ dichloride] 

^ r ^ . . * . 13. The moistened wipe of claim 12 wherein the 

cationic biocide to animate or inomus surfaces compns- ^eight-percent of potassi^ sorbate is about 0.140. the 
ing a flexible absorbent nonwoven substrate impreg- weight-percent of citric acid is about 0. 100. the weight 
nated with an aqueous composition comprising from p^^^^^ ^j- ^^3^^^^^ ^DTA is about 0.090 and the 
about 0.02 to about 0.25 weight-percent of potassium weight-percent of the cationic biocide is about 0.140. 
sorbate, from about 0.05 to about 0.20 weight-percent of ^jjicj, additionally contains about 0.500 weight- 

citric acid, from about 0.02 to about 0.20 weight-per- percent of propylene glycol, about ^0.050 weight-per- 
cent of disodium ethylenediaminetetraacetate. from cent of PEG-60 lanolin and about 0.038 weight-percent 
about 0.03 to about 0.24 weight-percent of a cationic 55 of cocoamphodiacetate. 

biocide selected from the group consisting of (a) poly- 14. The moistened wipe of claim 13 wherein the load- 
hexamethylene biguanide hydrochloride and (b) poly- ing of the aqueous composition on the substrate is about 
[oxyethylene(dimethylimino)ethylene(dime* 350% of the weight of the substrate. 

thylimino)ethyIene dichloride]; and the remainder to « 9 « « o 

60 



CH2CHJ 

RCO— NH— (CH2)3-N— CH.^ 



65 
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PATENT NO. 
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5,141,803 
August 25, 1992 
David Pregozen 

It h certified ttvat error appears in the above-identified patent and that said Letters Patent is hereby 
convded at Aom bdow: 



On the title page, under references cited, Class/Subclas s 
U.S. Patent Documents Reference 4,017,002 4/1911 
Doyle et al. 221/63 should be added. 



Column 7, line 47 "inonius" should read inanimate 
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Signed and Sealed this 
Twenty-third Day of November, 1993 



BRUCE LEHMAN 

Attesting Officer Commissioner of Patents and Trademarks 
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